Introduction-Depression and diabetes are highly prevalent worldwide and often co-exist, worsening outcomes for each condition. Barriers to diagnosis and treatment are exacerbated in low and middle-income countries with limited health infrastructure and access to mental health treatment. The INtegrating DEPrEssioN and Diabetes treatmENT (INDEPENDENT) study tests the sustained effectiveness and cost-effectiveness of a multi-component care model for individuals with poorly-controlled diabetes and depression in diabetes clinics in India.
INTRODUCTION
Depression and diabetes are highly prevalent conditions that often co-exist. 1 These conditions interact with one another, with bidirectional negative impact on outcomes. [2] [3] [4] [5] [6] [7] Depression increases the risk of type 2 diabetes, adversely affects diabetes self-care, worsens glycemic control, and lowers quality of life, while diabetes is associated with increased risk of developing depression. 2, 5, [8] [9] [10] [11] [12] When cardio-metabolic and mental illnesses co-exist, and are uncontrolled, the risks of debilitating complications and mortality are compounded. 8, 9, [13] [14] [15] [16] [17] [18] [19] [20] Mental health conditions and cardio-metabolic diseases share common features: they are chronic, complex, progressive, and costly to care for. 21 They require comprehensive care that includes risk factor management, lifestyle modification, and patient-empowered and self-guided care in collaboration with providers. 22, 23 However, major barriers to diagnosis and care exist at the patient (e.g. stigma, motivation, lack of awareness), provider (e.g., clinical inertia to intensify treatment), and system levels (e.g., fragmented care for different conditions, shortage of mental health professionals), all of which interact with each other. 2, 24, 25 Barriers to care are of particular relevance for low-and middle-income countries (LMICs) like India where the healthcare infrastructure and workforce is limited. This is particularly relevant to depression, as there is a severe shortage of psychiatrists and mental health professionals in India. [26] [27] [28] Solutions to overcome these challenges have been prominent contemporary global health topics of discussion. 29 Due to the aforementioned barriers, depression and diabetes remain under-diagnosed and suboptimally treated as individual conditions and in combination. [30] [31] [32] [33] [34] Furthermore, healthcare in India, like in many LMICs, is characterized by a mix of public and private providers and fragmentation across specialties. In India, approximately 85-95% of healthcare costs are borne by individuals and their families. [35] [36] [37] As such, fee-paying patients commonly seek care from specialists that serve as their routine care provider for all health concerns. This linkage to care and existing patient-provider relationships present an opportunity to efficiently address co-existing mental health conditions.
We developed an integrated care model that brings depression care into the diabetes clinic to increase access to effective depression care and to improve outcomes for people with comorbid depression and diabetes. Drawing on the strengths and experiences of collaborative care delivery from the US (TEAMCare) and India (CARRS Trial), as well as formative research to ensure cultural relevance, INtegrating DEPrEssioN and Diabetes treatmENT (INDEPENDENT) care is a multi-component care model that enhances the skills of diabetes clinic teams to reduce depressive symptoms and improve diabetes risk factor management, patient-reported quality of life, and treatment satisfaction. [38] [39] [40] [41] [42] Here, we describe the components of INDEPENDENT care and the experimental design being used to test its effectiveness in diabetes care centers in India, as well as the results of recruitment.
METHODS

Study design
The INDEPENDENT study is a pragmatic randomized controlled trial comparing a multicomponent depression and diabetes care program to usual care in four diverse diabetes clinics in India. The study has a 12-month active intervention phase followed by a 12-month observational follow-up period. During the active intervention phase, participants in the intervention arm engage in regular visits with a care coordinator. Throughout the study, a blinded outcomes assessor conducts research study visits every 6 months with participants in both arms to assess the effectiveness of the intervention and whether effects can be sustained up to 24 months post-randomization ( Figure 1 ).
Clinical sites and ethics
The study is being conducted at four diabetes clinics in urban centers in India: a large public hospital outpatient clinic in Delhi and private diabetes clinics in Bangalore, Chennai, and Visakhapatnam. Clinic details and site teams are described in the Acknowledgements.
The study protocol was approved by the Indian and US coordinating centers (Institutional Ethics Committee of Madras Diabetes Research Foundation and Emory University Institutional Review Board, respectively), ethics committees at each clinic site, as well as the Health Minister Screening Committee of the International Health Division of the Indian Council of Medical Research. An external data safety and monitoring board (DSMB) comprised of a biostatistician, a senior endocrinologist, a mental health epidemiologist, and a pharmacologist has been established. The DSMB convened in the first and second year to review the study protocol and receives quarterly updates on recruitment and participant safety. As a safety precaution, all treating physicians were provided with continuing medical education from the study psychiatrists on the recognition and treatment of depressive symptoms and were notified of their patients' depressive symptoms at the time of enrollment -regardless of intervention status. This means participants in the usual care arm are effectively receiving enhanced care.
Study population: eligibility criteria and recruitment
Participants are adults with diabetes and co-morbid depressive symptoms. Patients attending the participating clinics were eligible to participate if they met the following criteria: (1) age ≥35 years; (2) physician-confirmed diabetes; (3) Patient Health Questionnaire-9 (PHQ-9) score ≥10, indicating moderate-to-severe depressive symptoms; and (4) one or more poorlycontrolled cardiometabolic indicators (HbA1c ≥8.0%, SBP ≥140 mmHg, or LDL-c ≥130 mg/dl) regardless of medications used.
Patients were ineligible if the individual: (1) reported serious suicidal ideation (reflected by a score of "3" for PHQ-9 item #9) or was deemed to have severe depression warranting specialized and/or inpatient psychiatric care; (2) was currently under a psychiatrist's care, using antipsychotic medications or mood stabilizers, had diagnosed bipolar disorder or schizophrenia, or screened positive for cognitive impairment 43 ; (3) had diabetes secondary to rare conditions (e.g., chronic pancreatitis or fibrocalculus pancreatic disease); (4) was pregnant or lactating; (5) had a documented CVD event (myocardial infarction, stroke) in previous 12 months; (6) had end-stage renal disease (on dialysis or requiring a transplant); (7) had malignancy or life-threatening disease with a life expectancy of less than 3 years; (8) reported current alcohol or drug use consistent with a substance use disorder (based on the AUDIT-10 and DAST-10 instruments); (9) physician-assessed history of chronic steroid use; or (10) had no fixed address or contact details. A self-harm risk reduction protocol was developed and adapted to each clinic site. The protocol outlined guidance on recognition of warning signs of self-harm and tiered steps for more intensive evaluation of risk by the usual diabetes care physician and/or study psychiatrist depending on severity of risk. The protocol was designed to be used by both research and clinical staff during the screening and followup research visits or during clinical visits. Individuals warranting more intensive psychiatric care were linked to services.
Recruitment began in March 2015 and was completed in May 2016. Potential participants were identified from medical records, recruited from outpatient clinics and diabetes awareness camps, and referred by current study participants. A total of 2860 individuals were approached, 1905 expressed interest and agreed to screening, and 404 were randomized ( Figure 2 ). Individuals may have undergone up to two screening visits -a brief initial screening which was conducted in-person or by phone, and a subsequent in-person interview to determine eligibility. Individuals eligible to participate were given participant information sheets in their preferred language (Hindi, Kannada, Tamil, Telugu, or English) and enrolled after informed consent was obtained.
Randomization
Randomization-A decision support and electronic health record (DS-EHR) system was developed for the trial. This stand-alone system (separate from electronic medical record systems used by some clinic sites) has clinical trial management, electronic health record, and decision support system functionalities. As part of its clinical trial management features, the DS-EHR randomized each participant to the intervention or usual care arm upon entering his/her baseline visit. Individuals were randomized within clinics in randomly generated blocks of 4, 6, 8, or 10. For participants assigned to the intervention arm, an electronic health record was automatically generated and loaded into the site-specific clinic dashboard where it was accessed by the care coordinator, thereby linking the clinical trial management and electronic health record functionalities of the DS-EHR. The DS-EHR is password protected and study staff have different levels of access to participant information according to their job description.
Intervention
INDEPENDENT care is a multi-component care model that combines collaborative care with decision support technology to provide population health management for patients with co-morbid diabetes and depression ( Figure 3 ). INDEPENDENT care is based on the four core principles of collaborative care: person-centered team care; population-based care; evidence-based care, and measurement-based treatment to target-tailored to the Indian cultural context. Cultural modifications were made based on formative research and included engaging families in the treatment process, provision of clear written information to participants, provision of non-jargon verbal information, and coaching to help participants cope with stigma. 42, 44 Population health is defined as the health outcomes of a group of individuals, including the distribution of such outcomes within the group 45 . This approach ensures that attention is paid to all individuals in the group, and no one "falls through the cracks" because they fail to engage in care. In the context of the current study, the population is the panel of intervention participants assigned to a care coordinator and tracked in the DS-EHR. Depression and diabetes outcomes are measured at care coordinator visits and recorded in the DS-EHR, and the decision support functionality generates evidence-based care prompts based on participant clinical values at a given point in time.
To implement this care model, the intervention adds a non-physician care coordinator and consulting psychiatrist to the patient-diabetologist dyad to form a care team. In addition to treatment from their usual diabetes care physician, participants in the intervention arm receive: (1) notification of their depressive symptoms to their usual diabetes care provider; (2) self-care support, proactive follow-up, and outcome monitoring by the care coordinator; (3) evidence-based care prompts to promote responsive pharmacotherapy modification(s) for diabetes and depression management and/or evidence-based behavioral interventions for depression, delivered by the care coordinator; and (4) bimonthly case review meetings by the care team to review the progress of all participants (at the individual, care coordinator caseload, and clinic levels), and to adjust treatment for participants who are not improving with respect to depression and cardiometabolic risk factors( Figure 4) . Each of the components is described in greater detail below.
Care Coordinator Support for Participants-In an effort to address the acute shortage of mental health professionals in India, we identified and trained locally-based, bilingual allied health professionals as care coordinators. Care coordinators had backgrounds in dietetics, diabetes education, psychology, and general medicine and had experience working with diabetes patients, but were not members of the clinic staff and were not mental health specialists.
An initial 5-day in-person training session and two-day refresher training at the coordinating site focused on identifying depressive symptoms, patient-centered depression and diabetes care, evidence-based brief behavioral interventions to support depression and diabetes selfcare, patient outcome monitoring, and use of the DS-EHR system through a combination of didactic instruction, role play, and case studies. Care coordinators receive ongoing support through twice monthly coaching calls with investigators and clinicians experienced in collaborative care, individualized feedback on videotaped case review meetings, and annual refresher trainings. Additionally, the care coordinators formed and maintain a WhatsApp group that is used to pose questions to one another and the coaching team and problem-solve across sites.
Care coordinators are central figures in the INDEPENDENT care model -they encourage and support patient self-care; monitor patient outcomes on key indicators; proactively follow-up with participants who are not improving; manage case review meetings; and coordinate care between the patient and their care team. Participant care teams are comprised of the participant's usual diabetes care physician, the care coordinator, and case review specialists -a psychiatrist and senior diabetologist.
To encourage and support sustained and effective depression and diabetes self-care, care coordinators engage participants in self-care education, motivational interviewing, behavioral activation, and problem solving treatment strategies. Patient education materials and behavioral activation techniques were adapted for the Indian cultural context during the formative research phase. 42 Motivational interviewing is a therapeutic approach designed to help individuals explore and resolve ambivalence and foster commitment to behavior changes in a non-confrontational manner. [46] [47] [48] In motivational interviewing, care coordinators reflectively listen to participants, help them recognize problems, monitor their readiness to change, help them set measurable goals, assess and overcome barriers, affirm their choices, and grow their self-efficacy and agency. Behavioral activation strategies are brief, structured psychological interventions based on extensive theoretical and clinical literature that reinforce behaviors to produce improvements in patient thoughts, mood, and quality of life. 15, 19 Problem solving treatment is a structured procedure for addressing problems systematically. 49, 50 In the initial visit, the care coordinator explained their role and obtained a detailed participant history of depression and diabetes and current and prior treatments for both conditions. During subsequent visits care coordinators: (a) assess barriers to care; (b) collaboratively set treatment goals; (c) provide verbal education regarding diabetes and depression self-care (self-monitoring; adherence to medication, diet, exercise; and smoking cessation); (d) use motivational interviewing and self-efficacy enhancement strategies (e.g., structured feedback) to promote monitoring of depressive symptoms, glucose, and blood pressure; and (e) proactively follow-up with participants to monitor depressive symptoms (regular PHQ-9's in the participant's preferred language) and cardiometabolic indicators (laboratory and home monitoring). The initial consultation was conducted in-person to build rapport while follow-up care coordinator visits are conducted in-person or over the phone. Care coordinator visits are conducted a minimum of once every month, but may be more frequent based on participant risk level and adherence.
Care coordinators support participants in depression and diabetes self-care and monitoring to help them reach PHQ-9, fasting blood glucose (FBG), HbA1c, SBP/DBP, and LDL-c targets. care coordinators track participants' progress using the DS-EHR.
Evidence-based Care Prompts and Decision Support-The DS-EHR system is tool to support population health management within a given clinic. The DS-EHR: (1) displays consultation and laboratory data in a single platform; (2) has a clinic-level dashboard to assist in prioritizing participants for follow-up; (3) provides visualization tools at the clinic and individual participant levels to monitor trends in clinical indicators over time; (4) provides individualized clinical care prompts for glucose, blood pressure, and lipid management; as well as (5) care prompts for the medical management of depression. Data entry into the system is managed by the care coordinator, while the display can be shared with the usual diabetes care physician and case review specialists.
Participant responses to depression and diabetes treatment are monitored through repeat measures of clinical indicators collected at interim visits. Upon entry into the DS-EHR, the most recent indicator value is displayed in the clinic dashboard using a traffic light color scheme (green, adequate control; yellow, moderate control; red, poor control) allowing for participant monitoring and prioritization (Figure 5a ). Adequate indicator values were defined as: FBG, <110 mg/dl; HbA1c, <7%; SBP, <120 mmHg; DBP, <80 mmHg; lipids, <100 mg/dl (<70 mg/dl if history of CVD); PHQ-9, <10. Indicator values can also be displayed graphically (Figure 5b and 5d ).
The DS-EHR recommends guideline-based care prompts for glucose, blood pressure, lipid, and depression management. Care prompts are generated by programmed algorithms for each indicator that take a treat-to-target approach by considering the participant's most recent indicator values and current therapies with clinical targets. Care prompts may recommend maintenance, initiation, increases, or simplification of medication regimens, or higher or lower frequency of follow-up or intensity of behavioral therapy (Figure 5c ).
Guideline-based algorithms for glucose, blood pressure, and lipid management were used successfully in the CARRS Trial, 29 and these were updated to align with the 2015 clinical guidelines and to include newer therapies, with a preference given towards generics. A guideline-based algorithm for depression management was developed based on prescription practices, comfort, ease, and experience which was mutually agreed upon between investigators from India and the US. The depression algorithm was piloted in clinics prior to the start of the trial. care coordinators record all participant interactions, clinical indicator values, therapies, and clinical care decisions in the DS-EHR. The system then generates care prompts that the care coordinator shares with the participant's usual diabetes care physician. Care prompts are intended to encourage responsive treatment modification, however, physicians are given discretion to accept the care prompt or modify the care plan based on their clinical judgment. If modified, changes to the care plan and their justification are documented in the system to promote accountability. Once the participant is adequately controlled on all disease parameters, the care coordinator and participant develop a relapse prevention plan together that includes maintenance medications, behavioral goals, and symptoms associated with poor disease control.
Case Review Oversight-Case review oversight is a systematic process that operationalizes depression and diabetes population health management within a given clinic. Case reviews involve the care coordinator, a specialist psychiatrist, and a specialist diabetologist/endocrinologist at each clinic and occur twice monthly. Case review meetings occur "offline" -i.e. the participant is not present -and involve discussion of all participants (new participants, those with no or low improvement, and those on maintenance plans); the time spent on each participant is proportional to their needs. Care coordinators provide key contextual information on participants that is not captured in the DS-EHR (i.e. participant mood, medication adherence, supportive environment, etc.), while the DS-EHR is used to review the participant's health record, most recent care plan, and trends in indicator management over time.
The case review team reviews each participant's current care plan and recommends continuation or modification of the plan. Modifications and their justification are documented in the DS-EHR and communicated to the usual diabetes care physician. As the usual diabetes care physician is given full discretion over their patient's care, he/she may accept or further modify the revised care plan put forth by the case review team, provided a justification is documented. The care coordinator communicates the final care plan to the participant and helps them implement the recommendations. In addition to supporting participants' care, case review meetings also give the specialist physicians an opportunity to educate and support the care coordinators.
Usual Care
Participants randomized to the usual care arm continued to see their usual diabetes care physician for management of their diabetes and received whatever depression care or referrals clinics typically provided (and did not receive any treatment for depression through the research study). As described previously, all treating physicians received continuing medical education on the recognition and treatment of depressive symptoms and were notified of their patients' depressive symptoms at the time of enrollment, therefore, participants in the usual care arm are effectively receiving enhanced care.
Data Collection and Management
Participants in both arms attended a baseline (prior to randomization: 0 month) visit and will attend 6-monthly study-related data collection visits over the duration of the study (6, 12, 18, 24 months). All study visits are completed by an outcomes assessor blinded to participants' intervention status. As one of its clinical trial management features, the DS-EHR notifies the outcomes assessor when participants are eligible for study visits. Study visits include questionnaires, clinical examination, and biochemical measures collected at the clinic laboratory ( Table 1) . The questionnaires collect information on medical history, self-care activities, depressive symptoms, quality of life, satisfaction, and costs of care. Costs of care questions capture direct non-medical (participant time spent traveling to and attending appointments) and indirect costs (lost productivity associated with illness or premature mortality). Direct costs of care will be assessed based on utilization using clinic records. The clinical examination and biochemical tests collect data on HbA1c, SBP/DBP, and LDL-c. Blood samples are analyzed for HbA1c and LDL-c by local laboratories which are enrolled in an external quality assurance scheme. Blood pressure is collected using electronic devices (Omron T9P). Participants are also asked open-ended questions about diabetes complications and any adverse (e.g., hypoglycemia) or serious adverse events (e.g., myocardial infarction) or hospitalizations. The severity (mild, moderate, and severe) of all reported adverse events is assessed and site investigators assess the likelihood of whether serious adverse events are causally related to the study intervention. Study visit data is entered by the outcomes assessor and the DS-EHR includes automated plausibility checks to reduce data entry errors.
Since this is a pragmatic trial, costs associated with the study visits are paid for by the study, but no additional compensation is offered to participants in the intervention arm and any further interim visits at the discretion of the participant's care team -either related to more intensive follow-up as part of the intervention or usual care -are borne by participants themselves.
All study personnel have been trained in procedures to minimize the potential for breaches of confidentiality. Computer files are password-protected and hard copies of interview questionnaires are stored in locked file cabinets in restricted-access buildings. All data files will be de-identified prior to analysis.
Outcome definitions
The primary outcome is the between-group difference in the proportion of trial participants in each arm achieving combined improvements in depressive symptoms and CVD risk factors at 24 months. Improvements are defined as ≥50% reduction in the Symptoms Checklist (SCL-20) score from baseline AND one or more of the following: ≥0.5% reduction in HbA1c, ≥5 mmHg reduction in SBP, or ≥10 mg/dl reduction in LDL-c. Though the PHQ-9 is a widely used screening tool with high sensitivity and specificity for depression symptoms and is used for eligibility and monitoring in our study, regular use leads to test-retest bias. [51] [52] [53] As a result, we will use the SCL-20 depression scale as our main depression outcome measure. 54 This tool had been used successfully in other studies and is very sensitive to changes in depression among people with diabetes. 39, 55 We will also examine between-group differences in secondary outcomes including: mean changes in SCL-20, HbA1c, SBP, and LDL-c at 12 and 24 months, as well as participant-reported outcomes such as treatment satisfaction, health-related quality of life, health expenditures, and within-trial cost-utility.
Analytical Plan
A priori sample size calculations estimated 360 participants across the four clinic sites (180 intervention, 180 usual care) would provide 80% power (α=0.05) to detect a clinically relevant 15% absolute difference (30% of intervention arm participants vs. 15% of usual care participants) in achieving the primary outcome, accounting for an anticipated 20% loss to follow-up. The sample size estimation was guided by: (1) studies in India and elsewhere showing that <50% of all people with diagnosed diabetes routinely achieve single or multiple CVD risk factor targets; and (2) results from the TEAMCare study which demonstrated a 30% absolute difference between arms (60% TEAMCare vs. 30% usual care) in the proportions of subjects achieving ≥50% reduction in SCL-20 score at 12 months and 15% absolute difference (37% vs. 22%) in the proportion of subjects achieving significant reductions or target control for all three CVD risk factors (HbA1c, SBP, LDLc). 25, 31, 33, 40, 56 All analyses will be based on intention-to-treat principles and two-sided P<0.05 will be used to indicate statistical significance.
We describe participant characteristics in the intervention and usual care groups to assess adequacy of randomization at baseline. Continuous variables were compared using Student's t-tests or Wilcoxon-rank sum tests and categorical variables were compared using chi-square or Fishers' exact tests. To estimate the between-group relative risk of achieving combined improvements in depressive symptoms and CVD risk factors, we will use log-binomial models with generalized estimating equations. Models will be adjusted for baseline SCL-20 and CVD indicator values, treatment group, time, treatment by-time interaction, and site. Where there are significant differences in characteristics between treatment groups at baseline we will adjust models for these characteristics.
If and where data are missing, we will assess likely mechanism of missingness and consider multiple imputation or inverse probability weighting to determine how sensitive the primary outcome results are to the missing data. [57] [58] [59] We will examine the results for heterogeneity of effect across sites, age, sex, education, income, body mass index, duration of diabetes, prior history of CVD, prior history of microvascular complications, insulin use, and baseline values of SCL-20, HbA1c, SBP, and LDL-c.
and 75 enrolled at clinics in Chennai, Delhi, Vishakhapatnam, and Bangalore, respectively. The most common reasons for ineligibility were cardiometabolic risk factors outside the inclusion criteria and no depressive symptoms.
Recruitment was not without challenges. It was logistically challenging to administer the screening questionnaires and maintain patient privacy in crowded clinic settings. Eligibility screening was designed as a two-step process with a brief initial screener that could be administered by phone and longer eligibility questionnaire that needed to be administered in person. However, if screening was done in person, it either required patients to stay at the clinic longer to complete both parts at once or return a second day. Many individuals did not return for the second day screening despite multiple phone calls from the study staff. Stigma towards mental health conditions may have also been a barrier to enrollment. Additionally, in the Chennai site, recruitment was delayed for one month due to the severe flooding that took place in south India in 2015. [60] [61] [62] [63] Recruitment was completed on schedule largely due to implementation of a wellcoordinated recruitment plan. The coordinating center had weekly phone calls with sites to track progress on weekly recruitment goals, problem-solve recruitment challenges, and maintain motivation among study staff. At AIIMS, EDC, and DIACON participants were primarily recruited from reviewing outpatient charts. At MDRF, referrals from enrolled participants were a major source of identifying new participants.
Overall, baseline characteristics were similar between the intervention and usual care groups (Table 2) . Participants were in their late 40s to early 60s, over half were female, most were married, and the majority had at least a primary school education. Only 13% had private insurance. The mean duration of diabetes was 8.9±7.0 years, with over 90% reporting taking oral hypoglycemic agents, and 36% reporting taking insulin. Over 90% of participants had retinopathy and approximately 5% had a history of cardiovascular disease. On average, participants had HbA1c ≥9%, SBP >130 mmHg, DBP ≥80 mmHg, and LDL-c ≥100 mg/dl. The mean SCL-20 and PHQ-9 scores were 25.8±9.6 and 13.0±2.5 respectively, indicating mild-moderate depression. The majority of participants met the cardiometabolic risk factor inclusion criteria on the basis of elevated HbA1c.
The Madras Diabetes Research Foundation, Endocrine and Diabetes Centre, and Diabetes Care and Research Center are private diabetes clinics in Chennai, Vishakhapatnam, and Bangalore, respectively, while the final site is an outpatient clinic at the All India Institute of Medical Sciences, a large public hospital in Delhi. Minor differences existed between intervention and usual care groups within clinics. At AIIMS and EDC, participants were differentially distributed across the income categories between groups. At EDC differences also existed in participants' mean duration of diabetes and mean DBP. The mean duration of diabetes was 4.5±3.7 years in the intervention group, compared to 8.7±7.1 years in the usual care group. Mean DBP was slightly higher in the intervention group compared to the usual care group (85.9±7.7 vs 83.1±6.4 mmHg). There were no significant differences between groups at MDRF and DIACON. 
DISCUSSION
Depressive disorders are the second leading cause of disability worldwide and are twice as likely to exist among individuals with chronic conditions, such as diabetes. 1, 12 The cooccurrence of these conditions is therefore substantial in India where an estimated 50 million individuals suffer from common mental health conditions like depression and over 69 million are affected by diabetes. 64 Yet there is an acute shortage of mental health professionals, with approximately 1 psychiatrist for every 300,000 individuals. [26] [27] [28] Given the adverse interactions between diabetes and depression, and the fact that diabetes physicians often serve as routine care providers for people with diabetes in India, integrating depression screening and care into diabetes clinics may provide efficient opportunities to reduce morbidity and improve physical and social functioning among patients with these comorbidities. 62, 63 Indeed, evidence suggests that for individuals with diabetes and depression, using patient-centered care models to target different levels of barriers to care at the same time can enhance health outcomes and satisfaction. [65] [66] [67] [68] [69] [70] [71] [72] The INDEPENDENT integrated care model is therefore a promising strategy to improve access to mental health care and also improve mental health and cardiometabolic outcomes.
To date, the research team has trained and provides ongoing support in culturally-tailored, patient-centered depression and diabetes care to seven locally-based care coordinators. The research team developed a decision-support electronic health record system that functions as clinical trial management software, an electronic health record system, and decision support system. The decision support feature use updated algorithms for cardiometabolic risk factor management and a newly developed algorithm to guide diabetes physicians on how to effectively manage antidepressant medication treatment. Case review meetings have provided opportunities for reciprocal learning between senior diabetes physicians and psychiatrists. The case review process has been integrated into medical practice in four diabetes clinics in distinct environments (northern/southern states and public/private clinics) in India. Recruitment has been completed and 404 individuals with co-morbid depression and diabetes with at least one poorly controlled cardiometabolic risk factor were successfully enrolled in the study and randomized. Randomization was balanced within clinic sites. Together, these data establish the feasibility of recruitment, and implementation (including training and ongoing implementation support of the clinical teams) of the INDEPENDENT study.
The clinical characteristics of the INDEPENDENT study population are similar to those of participants in the CARRS Trial which took place in outpatient clinics in India and Pakistan and successfully improved diabetes and cardiometabolic risk factor control through a nonphysician care coordinator and decision support intervention. 38 Noteworthy differences between INDEPENDENT and CARRS study populations include lower LDL-c and lower proportion with a history of CVD among INDEPENDENT participants at enrollment. 38 The Indian Council of Medical Research-India Diabetes (ICMR-INDIAB) study was a representative study of glycemic control in three states and one union territory in India. 73 Average HbA1c is higher among INDEPENDENT participants at baseline, although
INDEPENDENT used an older age cutoff in its eligibility criteria and did not enroll any type 1 diabetics. 73 There are some limitations that should be acknowledged. The usual care physicians treat participants in both the intervention and usual care arms and are not blinded to participants' status due to the nature of the intervention. This will likely lead to conservative betweengroup findings (which was accounted for in sample size estimation) as the usual care providers may enhance the treatment they deliver to participants in the usual care arm as well. In an effort to avoid bias in the measurements, study visits are conducted by an outcomes assessor blinded to the participant's status. Of note, the care coordinators in the trial have wide-ranging backgrounds and levels of experience; this is an aspect of our trial resembling real-world practice, and will be examined in by-site analyses for heterogeneity of effect. Our study is confined to urban settings (where most of the country's psychiatrists are located) and further study would be needed to assess whether this care model can be effectively implemented in primary care and rural settings.
Conclusions-This is the first study to test an intervention for co-morbid depression and diabetes in diabetes clinics in India. If the INDEPENDENT intervention proves effective in improving depression and cardiometabolic indicators, it may be relevant to efforts to increase access to mental health care in other countries with limited mental health resources and improve chronic disease management among complex patients. 
